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(54) METHOD OF DIAGNOSING A TEMPERATURE SENSOR PROVIDED AT A REAR STAGE OF 
AN AIR FILTER

(57) A method of diagnosing a temperature sensor
provided at a rear stage of an air filter includes: comparing
a heating condition factor with a factor threshold; when
the heating condition factor is less than the factor thresh-
old, calculating a deviation between a temperature of an
intake manifold and a temperature of intake air at a rear
stage of an air filter; comparing a temperature threshold

with the deviation; and, when the deviation exceeds the
temperature threshold, diagnosing the intake air temper-
ature sensor provided at the rear stage of the air filter as
failing. According to the method, failure of a temperature
sensor provided at a rear state of an air filter of an engine
room can be diagnosed.
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Description

BACKGROUND OF THE PRESENT DISCLOSURE

Field of the Present Disclosure

[0001] Embodiments of the present disclosure relate
to a method of diagnosing whether a temperature sensor
provided at a rear stage of an air filter of an engine room
fails.

Description of the Related Art

[0002] Recently, in order to improve fuel efficiency of
an engine of a vehicle, an exhaust gas recirculation
(EGR) device has been developed and applied.
[0003] The EGR device is a device that recirculates
some of an exhaust gas, which is an inert gas, to an
intake system, mixes the some of the exhaust gas with
a mixed gas suctioned into the engine, and decreases a
maximum temperature during combustion to reduce gen-
eration of NOx through a method of reducing NOx in the
exhaust gas.
[0004] Further, in order to secure driving ability, the
EGR device controls some of the exhaust gas to be re-
circulated to a suction line according to a driving condition
by detecting an intake temperature, a temperature of
cooling water, and a vehicle speed or a shift gear position
under most suitable control.
[0005] In other words, referring to FIG. 1, EGR tech-
nology is a system configured to obtain an exhaust gas
discharged from a cylinder 10 at a rear stage of a main
catalyst (not shown) and to deliver the exhaust gas to a
front stage of a compressor 20. Since the delivery of the
exhaust gas is performed at a lower pressure close to
atmospheric pressure, a modifier of a low pressure (LP)
added to the EGR technology, and thus the EGR tech-
nology is called LP-EGR technology.
[0006] Further, in order to deliver a large amount of the
exhaust gas through the EGR device in the LP-EGR sys-
tem, a downstream pressure of an EGR valve 31 should
be formed to be smaller than an upstream pressure of
the EGR valve 31. Since a pressure at the rear stage of
the main catalyst and a pressure at the front stage of the
compressor 20 are formed to be a relatively low pressure
that is substantially the same as a level of the atmos-
pheric pressure, there may be a case in which a pressure
difference between the upstream pressure and the down-
stream pressure of the EGR valve 31 is not significant.
[0007] Thus, in this case, in order to form the down-
stream pressure to be low to generate a differential pres-
sure, a differential pressure valve (DPV) 32 may be ap-
plied to the front stage of the compressor 20. This is a
method whereby, when a differential pressure is re-
quired, the DPV 32 is controlled in a closing direction
thereof to form a negative pressure at the front stage of
the compressor 20.
[0008] An undescribed reference numeral 33 denotes

a throttle valve.
[0009] In such an LP-EGR system, in order to deter-
mine whether the use of EGR is available, condensate
calculation is performed and a measured temperature
value of air before joining to the EGR is used as a physical
value for calculating condensate through a mass air flow
(MAF) temperature sensor 41.
[0010] Further, the MAF temperature sensor 41 should
undergo failure diagnosis in accordance with North
American on-board diagnostics (OBD) regulations. The
EGR system should be used only when a corresponding
value is reasonably usable.
[0011] According to a related art, since there is no need
to refer to a temperature value at a rear stage of the air
filter 50, a temperature sensor such as the MAF temper-
ature sensor 41 is not used. Therefore, there is no need
to separately implement a failure diagnosis logic.
[0012] The contents described in the above Descrip-
tion of the Related Art are to help understand the back-
ground of the present disclosure. Thus, this section may
include what is not previously known to a person of or-
dinary skill in the art to which the present disclosure per-
tains.

SUMMARY OF THE PRESENT DISCLOSURE

[0013] An embodiment of the present disclosure is di-
rected to a method of diagnosing whether a temperature
sensor provided at a rear stage of an air filter of an engine
room fails.
[0014] Other objects and advantages of the present
disclosure can be understood by the following description
and should become apparent with reference to the em-
bodiments of the present disclosure. Also, it should be
evident to those having ordinary skill in the art to which
the present disclosure pertains that the objects and ad-
vantages of the present disclosure can be realized by
the embodiments as claimed and combinations thereof.
[0015] In accordance with an embodiment of the
present disclosure, a method of diagnosing a tempera-
ture sensor provided at a rear stage of an air filter is pro-
vided. The method includes comparing a heating condi-
tion factor, which is calculated with a weight according
to whether heat is generated inside an engine room, with
a factor threshold. The method includes, when the heat-
ing condition factor is less than the factor threshold, cal-
culating a deviation between a temperature of an intake
manifold, which is measured by an intake manifold tem-
perature sensor, with a temperature of intake air at a rear
stage of an air filter, which is measured by an intake air
temperature sensor provided at the rear stage of the air
filter. The method includes comparing a temperature
threshold with the deviation between the temperature of
the intake manifold and the temperature of the intake air
at the rear stage of the air filter. The method also includes,
when the deviation between the temperature of the intake
manifold and the temperature of the intake air at the rear
stage of the air filter exceeds the temperature threshold,
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diagnosing the intake air temperature sensor provided
at the rear stage of the air filter as failing.
[0016] The intake manifold temperature sensor may
be a temperature sensor inside a manifold absolute pres-
sure (MAP) sensor. The intake air temperature sensor
provided at the rear stage of the air filter may be a tem-
perature sensor inside a mass air flow (MAF) sensor.
[0017] Further, before the comparing of the heating
condition factor with the factor threshold, the method may
further include determining whether a vehicle is idling.
The heating condition factor may be increased or de-
creased according to whether the vehicle is idling.
[0018] When the vehicle is determined as idling
through the determination of whether the vehicle is idling,
the method may further include increasing the heating
condition factor according to a revolutions per minute
(RPM) of an engine.
[0019] Alternatively, when the vehicle is determined as
not idling through the determination of whether the vehi-
cle is idling, the method may further include decreasing
the heating condition factor according to a vehicle speed.
[0020] Further, before the determination of whether the
vehicle is idling, the method may further include deter-
mining whether an operating condition of a diagnostic
logic is satisfied while the vehicle is driving.
[0021] The operating condition of the diagnostic logic
may include that the vehicle speed exceeds a vehicle
speed setting value, a flow rate through a throttle valve
exceeds a flow rate setting value, and/or a cooling water
temperature of engine cooling water exceeds a water
temperature setting value.
[0022] The calculation of the deviation between the
temperature of the intake manifold and the temperature
of the intake air at the rear stage of the air filter may
include storing and updating a maximum value and a
minimum value of the deviation between the temperature
of the intake manifold and the temperature of the intake
air at the rear stage of the air filter.
[0023] In accordance with another embodiment of the
present disclosure, a method of diagnosing a tempera-
ture sensor provided at a rear stage of an air filter is pro-
vided. The method includes determining whether a ve-
hicle is idling. The method includes, when the vehicle is
determined as idling through the determination of wheth-
er the vehicle is idling, increasing a heating condition
factor according to an RPM of an engine. The method
includes, when the vehicle is determined as not idling
through the determination of whether the vehicle is idling,
decreasing the heating condition factor according to a
vehicle speed. The method includes comparing a heating
condition factor, which is increased or decreased with a
weight according to whether heat is generated inside an
engine compartment, with a factor threshold. The method
includes, when the heating condition factor is less than
the factor threshold, calculating a deviation between a
temperature of an intake manifold, which is measured by
an intake manifold temperature sensor, and a tempera-
ture of intake air at a rear stage of an air filter, which is

measured by an intake air temperature sensor provided
at the rear stage of the air filter. The method includes
comparing a temperature threshold with the deviation be-
tween the temperature of the intake manifold and the
temperature of the intake air at the rear stage of the air
filter. The method also includes, when the deviation be-
tween the temperature of the intake manifold and the
temperature of the intake air at the rear stage of the air
filter exceeds the temperature threshold, diagnosing the
intake air temperature sensor provided at the rear stage
of the air filter as failing.
[0024] The intake manifold temperature sensor may
be a temperature sensor inside a MAP sensor. The intake
air temperature sensor provided at the rear stage of the
air filter may be a temperature sensor inside a MAF sen-
sor.
[0025] Further, before the determination of whether the
vehicle is idling, the method may further include deter-
mining whether an operating condition of a diagnostic
logic is satisfied while the vehicle is driving. The operating
condition of the diagnostic logic may include that the ve-
hicle speed exceeds a vehicle speed setting value, a flow
rate through a throttle valve exceeds a flow rate setting
value, and/or a cooling water temperature of engine cool-
ing water exceeds a water temperature setting value.
[0026] Further, the calculation of the deviation be-
tween the temperature of the intake manifold and the
temperature of the intake air at the rear stage of the air
filter may include storing and updating a maximum value
and a minimum value of the deviation between the tem-
perature of the intake manifold and the temperature of
the intake air at the rear stage of the air filter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a diagram illustrating an intake system to
which a method of diagnosing a temperature sensor
provided at a rear stage of an air filter according to
the present disclosure is applied.
FIG. 2 is a graph showing a temperature deviation
and a heating condition factor due to a vehicle speed.
FIG. 3 is a diagram illustrating a flowchart of a meth-
od of diagnosing a temperature sensor provided at
a rear stage of an air filter according to the present
disclosure.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0028] Reference should be made to the accompany-
ing drawings, which illustrate embodiments of the present
disclosure, and to the description in the accompanying
drawings in order to fully understand the present disclo-
sure, operational advantages of the present disclosure,
and objects attained by practicing the present disclosure.
[0029] In the description of embodiments of the present
disclosure, known technologies or repetitive descrip-
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tions, which unnecessarily obscure the gist of the present
disclosure may have been reduced or omitted.
[0030] FIG. 1 is a diagram illustrating an intake system
to which a method of diagnosing a temperature sensor
provided at a rear stage of an air filter according to the
present disclosure is applied. FIG. 2 is a graph showing
a temperature deviation and a heating condition factor
due to a vehicle speed.
[0031] Further, FIG. 3 is a diagram illustrating a flow-
chart of a method of diagnosing a temperature sensor
provided at a rear stage of an air filter according to the
present disclosure.
[0032] Hereinafter, a method of diagnosing a temper-
ature sensor provided at a rear stage of an air filter ac-
cording to one embodiment of the present disclosure is
described with reference to FIGS. 1-3.
[0033] The present disclosure is a method for diagnos-
ing whether an intake air temperature sensor 41 (mass
air flow (MAF) temperature sensor) provided at a rear
stage of an air filter 50 fails in a system to which an ex-
haust gas recirculation (EGR) device is applied.
[0034] The intake air temperature sensor 41 provided
at the rear stage of the air filter 50 is a temperature sensor,
which is constituted inside a MAF sensor.
[0035] A temperature at the rear stage of the air filter
50 is a temperature measured at a position at which out-
side air is introduced into an engine compartment. Thus,
the temperature is measured as a certain value between
a temperature of the outside air and a temperature of the
engine compartment.
[0036] There is a method of calculating the tempera-
ture at the corresponding position through an accurate
physical model. However, in terms of minimizing inaccu-
racy of a model and unnecessary calculation, the present
disclosure proposes a method of performing diagnosis
by directly comparing measured ambient temperatures
instead of a separate temperature model.
[0037] In other words, among temperature sensors ap-
plied to the existing system, another temperature sensor
capable of representing a temperature inside the engine
compartment is a temperature sensor embedded in an
intake air pressure sensor (manifold absolute pressure
(MAP) sensor).
[0038] However, considering a physical distance from
the intake air temperature sensor 41 provided at the rear
stage of the air filter 50 and a distance from a heating
element inside the engine, a temperature value of a cor-
responding position does not always exhibit a similar ten-
dency.
[0039] Therefore, the present disclosure proposes a
method of defining a time point at which failure diagnosis
is possible through a comparison between temperature
sensors inside the engine compartment to be capable of
diagnosing a failure at the corresponding time point.
[0040] To this end, a correlation between a tempera-
ture inside the engine compartment and a vehicle speed
is described with reference to FIG. 2. The temperature
inside the engine compartment has a high correlation

with the vehicle speed.
[0041] In other words, a temperature of an intake man-
ifold temperature sensor 42 relatively close to the engine
is higher than that of the intake air temperature sensor
41 provided at the rear stage of the air filter 50. However,
when a vehicle speed is present, tendencies of the tem-
peratures are very similar to each other. When the vehicle
is moving at speed, an intake manifold is cooled due to
a driving wind such that a difference between the tem-
peratures is not significantly increased. Therefore, when
the vehicle is driving at speed, a constant offset may be
applied for comparison and failure diagnosis. However,
when the vehicle is in a stop state, since a driving wind
which cools the temperature of the intake manifold is not
present, a temperature difference between the two tem-
perature sensors 41 and 42 is significantly increased.
[0042] Therefore, a heating condition factor of a tem-
perature of the engine compartment is defined. The heat-
ing condition factor is defined to diagnose a failure by
comparing temperatures of the two temperature sensors
41 and 42 only when the heating condition factor does
not exceed a threshold. When the vehicle is stopped and
idling, the heating condition factor is increased based on
a revolutions per minute (RPM) of the engine. That is, an
amount of heating may be varied according to the RPM
of the engine so that a weight of an increment is applied
based on the RPM of the engine.
[0043] Further, when the vehicle is being driven at
speed, the heating condition factor is decreased based
on the vehicle speed. That is, an amount of cooling may
be varied according to the vehicle speed so that a weight
of a decrement is applied based on the vehicle speed.
[0044] Therefore, the threshold of the corresponding
factor is selected in an environment in which a deviation
between the two sensors 41 and 42 is small, and diag-
nosis is set to be possible at only a value less than the
threshold.
[0045] Referring to FIG. 3, when an operating condition
of a diagnostic logic is satisfied while a vehicle is driving
(S11), a process of the present disclosure starts.
[0046] The corresponding operating condition in-
cludes that: the vehicle speed should be greater than a
vehicle speed setting value; a throttle flow rate should be
greater than a flow rate setting value; and a cooling water
temperature of engine cooling water is higher than a wa-
ter temperature setting value so that the engine should
warm up.
[0047] Further, the intake manifold temperature sensor
42 should be in a normal condition.
[0048] Next, whether the vehicle is idling is determined
(S 12).
[0049] According to the determination result of whether
the vehicle is idling, when the vehicle is idling, a heating
condition factor is increased according to an RPM of the
engine (S13).
[0050] Otherwise, when the vehicle is driving in a par-
tially loaded state, the heating condition factor is de-
creased according to the vehicle speed (S14).
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[0051] As described above, after the heating condition
factor is increased or decreased according to the situa-
tion, it is determined whether the heating condition factor
is less than a factor threshold (S15).
[0052] In the present disclosure, it is possible, only in
the situation in which the heating condition factor is less
than the factor threshold, to compare a temperature due
to the intake manifold temperature sensor 42 with a tem-
perature of intake air at the rear stage of the air filter 50
due to the intake air temperature sensor 41. When the
condition of S15 is satisfied, an absolute value of a dif-
ference between a temperature of the intake manifold
and a temperature of the intake air at the rear stage of
the air filter 50 is calculated and updated (S16).
[0053] Then, whether a temperature deviation calcu-
lated in S16 exceeds a temperature threshold is deter-
mined (S 17). When the temperature deviation exceeds
the temperature threshold, the intake air temperature
sensor 41 (MAF sensor) provided at the rear stage of the
air filter 50 is diagnosed as failing (S18).
[0054] That is, the deviation between the temperature
of the intake manifold and the temperature of the intake
air at the rear stage of the air filter 50 is calculated through
S16 to update a maximum value and a minimum value,
and, when the calculated deviation exceeds the temper-
ature threshold, the intake air temperature sensor 41 is
diagnosed as failing.
[0055] As described above, in accordance with the
present disclosure, whether the temperature sensor pro-
vided at the rear stage of the air filter fails is diagnosed
under predetermined conditions such that it is possible
to diagnose OBD and perform a more accurate conden-
sate calculation using a corresponding sensor. Conse-
quently, accurate calculation of a condensate flow rate
allows EGR to be used in wide areas. Thus, fuel efficiency
can be improved.
[0056] In accordance with a method of diagnosing a
temperature sensor provided at a rear stage of an air
filter according to the present disclosure, the method di-
agnoses whether a temperature sensor provided at a rear
stage of an air filter has failed under predetermined con-
ditions such that it is possible to diagnose the OBD.
[0057] Therefore, it is possible to perform a more ac-
curate condensate calculation using a corresponding
sensor. Consequently, accurate calculation of a conden-
sate flow rate allows EGR to be used in wide areas. Thus,
fuel efficiency can be improved.
[0058] While the present disclosure has been de-
scribed with respect to the specific embodiments, it
should be apparent to those having ordinary skill in the
art that various changes and modifications may be made
without departing from the spirit and scope of the present
disclosure as defined in the following claims. Accordingly,
it should be noted that such alterations or modifications
fall within the claims of the present disclosure, and the
scope of the present disclosure should be construed on
the basis of the appended claims.

Claims

1. A method of diagnosing a temperature sensor pro-
vided at a rear stage of an air filter, the method com-
prising:

comparing a heating condition factor, which is
calculated with a weight according to whether
heat is generated inside an engine compart-
ment, with a factor threshold;
when the heating condition factor is less than
the factor threshold, calculating a deviation be-
tween a temperature of an intake manifold,
which is measured by an intake manifold tem-
perature sensor, and a temperature of intake air
at a rear stage of an air filter, which is measured
by an intake air temperature sensor provided at
the rear stage of the air filter;
comparing a temperature threshold with the de-
viation between the temperature of the intake
manifold and the temperature of the intake air
at the rear stage of the air filter; and
when the deviation between the temperature of
the intake manifold and the temperature of the
intake air at the rear stage of the air filter exceeds
the temperature threshold, diagnosing the in-
take air temperature sensor provided at the rear
stage of the air filter as failing.

2. The method of claim 1, wherein the intake manifold
temperature sensor includes a temperature sensor
inside a manifold absolute pressure (MAP) sensor,
and the intake air temperature sensor provided at
the rear stage of the air filter includes a temperature
sensor inside a mass air flow (MAF) sensor.

3. The method of claim 1 or 2, further comprising:

before the comparing of the heating condition
factor with the factor threshold, determining
whether a vehicle is idling,
wherein the heating condition factor is increased
or decreased according to the determination of
whether the vehicle is idling.

4. The method of claim 3, further comprising:
when the vehicle is determined as idling through the
determination of whether the vehicle is idling, in-
creasing the heating condition factor according to a
revolutions per minute (RPM) of an engine.

5. The method of claim 3, further comprising:
when the vehicle is determined as not idling through
the determination of whether the vehicle is idling,
decreasing the heating condition factor according to
a vehicle speed.

6. The method of any one of claims 3 to 5, further com-
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prising:
before the determination of whether the vehicle is
idling, determining whether an operating condition
of a diagnostic logic is satisfied while the vehicle is
driving.

7. The method of claim 6, wherein the operating con-
dition of a diagnostic logic includes that the vehicle
speed exceeds a vehicle speed setting value, a flow
rate through a throttle valve exceeds a flow rate set-
ting value, and a cooling water temperature of engine
cooling water exceeds a water temperature setting
value.

8. The method of claim 5, further comprising:
before the determination of whether the vehicle is
idling, determining whether an operating condition
of a diagnostic logic is satisfied while the vehicle is
driving.

9. The method of claim 8, wherein the operating con-
dition of a diagnostic logic includes that the vehicle
speed exceeds a vehicle speed setting value, a flow
rate through a throttle valve exceeds a flow rate set-
ting value, and a cooling water temperature of engine
cooling water exceeds a water temperature setting
value.

10. The method of any one of claims 1 to 9, wherein the
calculation of the deviation between the temperature
of the intake manifold and the temperature of the
intake air at the rear stage of the air filter includes
storing and updating a maximum value and a mini-
mum value of the deviation between the temperature
of the intake manifold and the temperature of the
intake air at the rear stage of the air filter.

11. A method of diagnosing a temperature sensor pro-
vided at a rear stage of an air filter, the method com-
prising:.
determining whether a vehicle is idling;
when the vehicle is determined as idling through the
determination of whether the vehicle is idling, in-
creasing a heating condition factor according to a
revolution per minute (RPM) of an engine;
when the vehicle is determined as not idling through
the determination of whether the vehicle is idling,
decreasing the heating condition factor according to
a vehicle speed;
comparing a heating condition factor, which is in-
creased or decreased with a weight according to
whether heat is generated inside an engine compart-
ment, with a factor threshold;
when the heating condition factor is less than the
factor threshold, calculating a deviation between a
temperature of an intake manifold, which is meas-
ured by an intake manifold temperature sensor, and
a temperature of intake air at a rear stage of an air

filter, which is measured by an intake air temperature
sensor provided at the rear stage of the air filter;
comparing a temperature threshold with the devia-
tion between the temperature of the intake manifold
and the temperature of the intake air at the rear stage
of the air filter; and
when the deviation between the temperature of the
intake manifold and the temperature of the intake air
at the rear stage of the air filter exceeds the temper-
ature threshold, diagnosing the intake air tempera-
ture sensor provided at the rear stage of the air filter
as failing.

12. The method of claim 11, wherein the intake manifold
temperature sensor includes a temperature sensor
inside a manifold absolute pressure (MAP) sensor,
and the intake air temperature sensor provided at
the rear stage of the air filter includes a temperature
sensor inside a mass air flow (MAF) sensor.

13. The method of claim 11 or 12, further comprising:

before the determination of whether the vehicle
is idling, determining whether an operating con-
dition of a diagnostic logic is satisfied while the
vehicle is driving,
wherein the operating condition of the diagnostic
logic includes that the vehicle speed exceeds a
vehicle speed setting value, a flow rate through
a throttle valve exceeds a flow rate setting value,
and a cooling water temperature of engine cool-
ing water exceeds a water temperature setting
value.

14. The method of any one of claims 11 to 13, further
comprising:
the calculation of the deviation between the temper-
ature of the intake manifold and the temperature of
the intake air at the rear stage of the air filter includes
storing and updating a maximum value and a mini-
mum value of the deviation between the temperature
of the intake manifold and the temperature of the
intake air at the rear stage of the air filter.

Amended claims in accordance with Rule 137(2)
EPC.

1. A method of diagnosing a temperature sensor pro-
vided at a rear stage of an air filter (50), the method
comprising:

determining whether an operating condition of
a diagnostic logic is satisfied while the vehicle
is driving;
when the operating condition of the diagnostic
logic is satisfied, calculating a deviation between
a temperature of an intake manifold, which is
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measured by an intake manifold temperature
sensor (42), and a temperature of intake air at
a rear stage of an air filter (50), which is meas-
ured by an intake air temperature sensor (41)
provided at the rear stage of the air filter (50);
comparing a temperature threshold with the de-
viation between the temperature of the intake
manifold and the temperature of the intake air
at the rear stage of the air filter (50); and
when the deviation between the temperature of
the intake manifold and the temperature of the
intake air at the rear stage of the air filter (50)
exceeds the temperature threshold, diagnosing
the intake air temperature sensor (41) provided
at the rear stage of the air filter (50) as failing,
wherein the operating condition of a diagnostic
logic includes that the vehicle speed exceeds a
vehicle speed setting value, a flow rate through
a throttle valve (33) exceeds a flow rate setting
value, and a cooling water temperature of en-
gine cooling water exceeds a water temperature
setting value.

2. The method of claim 1, wherein the intake manifold
temperature sensor (42) includes a temperature
sensor inside a manifold absolute pressure sensor,
and the intake air temperature sensor (41) provided
at the rear stage of the air filter (50) includes a tem-
perature sensor inside a mass air flow sensor.

3. The method of claim 1 or 2, further comprising:

determining whether a vehicle is idling; and
comparing a heating condition factor, which is
increased or decreased with a weight according
to whether heat is generated inside an engine
compartment, with a factor threshold;
wherein the heating condition factor is increased
or decreased according to the determination of
whether the vehicle is idling.

4. The method of claim 3, further comprising:
when the vehicle is determined as idling through the
determination of whether the vehicle is idling, in-
creasing the heating condition factor according to a
revolutions per minute of an engine.

5. The method of claim 3, further comprising:
when the vehicle is determined as not idling through
the determination of whether the vehicle is idling,
decreasing the heating condition factor according to
a vehicle speed.

6. The method of any one of claims 1 to 5, wherein the
calculation of the deviation between the temperature
of the intake manifold and the temperature of the
intake air at the rear stage of the air filter (50) includes
storing and updating a maximum value and a mini-

mum value of the deviation between the temperature
of the intake manifold and the temperature of the
intake air at the rear stage of the air filter (50).
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